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‘ The Health Effects DlVlSlOn RfD/Peer Review Commlttee met on
July 1, 1993 to. discuss and evaluate the. existing tox1cology data
in. -support  of Terbufos ‘re—reglstratlon and to re+assess the, :

v<Reference Dose - for thlS chemlcal ' s

The RfD/Peer Rev1ew Commlttee recommended that an RfD\be SRR

- established based upon a NOEL. of 0.005: mg/kg/day for plasma,'
, '~ch011nesterase inhibition' observed at’™ 0 015 . mg/kg/day.- in ‘a - four-”‘fa,>
. week study in dogs. ‘This- study was conducted to establish a NOELT?;~

.. for cholinesterase 1nh1b1tlon ‘after ‘a. 1ong-term tox101ty study An

- . dogs failed to demonstrate a NOEL for. chariges “in’ this parameter.Aﬁ,_‘_

- The least effect-level for plasma cholinesterase" 1nh1b1t10n 1n thef’
‘“long-term: tox101ty study in dogs was 0.01% mg/kg/day, “the 1

dose ‘tested. “An uncertalnty ‘factor - (UF) of“loo was“'used -
 account for the 1nter—spec1es extrapolatlon and: 1ntra-spec1e .
.varlablllty.. on’ ‘this basis ‘the RfD was calculated to be*o oooosggu
> mg/kg/day: . It should be. noted that .a- regulato'”te :
o mg/kg/day - was establlshed for thls chemlcal ]

,Health Organlzatlon (WHO) s ;
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The Committee considered the long-term feeding study in rats
(83 la) and dogs (83-1b), the carc1nogenlclty studies in rats and
mice (83-2a and =-2b), and the developmental toxicity studies in
rats and rabbits (83-3a and -3b) to be acceptable and the data
evaluation records to be adequate. The reproductive toxicity study
in rats (83-4), though not conforming to the recent Guideline for
reproductive toxicity testing, was considered adequate for -
regulatory purposes. A new study will not be requested at this
time. The Committee recommended to revise the NOEL/LOEL for plasma
cholinesterase -in the four-week study in dogs from 0.0015 and
0.0025 mg/kg/day to 0.005 and 0.015 mg/kg/day.

The high dose tested in the car01nogenlclty study in rats

‘was considered to be adequate for carcinogenicity testing in this
" strain of rats based upon cholinesterase depression. The high dose
tested .in mice was considered to be adequate for carcinogenicity
testing in this strain of mice based, upon body weight gain
‘depression (10.1 and 19.7% in males and females, respectively).
The treatment did not alter the spontaneous tumor profile in these
‘strains of rats and mice under the testing conditions. on the
basis of these two studles, the chemical was classified as a

*Group E".
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B. Material Reviewed

Material available for review included data evaluation records
for a chronic toxicity/carcinogenicity study in rats (83-5 or 83-1l1a
and =-2a), a long-term toxicity study in dogs. (83-1b), a
carcinogenicity study in mice (83-2b), developmental toxicity
studies in rats and rabbits (83-3a and -3b), a reproductlve
toxicity study in rats (83-4), subchronic toxicity studies in rats,
dogs and mice and the tox. one-liner. The Committee focused on
the following studies: : :

1. American Cyanamid Co. (1977); A three and twenty-four month
feeding study of Counter, terbufos insecticide in rats. MRID No.
00121741, HEDADOC. No 003847,- 004893. :

Core Classification: Core-minimum data
Committee’s Conclusions and Recommendations:

. The chemical was tested in rats at 0.25, 1. 00 and 2. 0/4 0/ 8.0 ppm.
(equlvalent to 0.0125, 0.05 and 0.1/0. 2/0 4 - mg/kg/day in males and
0.0125, 0.05 and O. 1/0 2/0.4 mg/kg/day in females). A NOEL for

',cholinesterase inhibition was not established. The LOEL was
considered to be 0.0125 mg/kg/day, the lowest dose tested. . The
high dose employed in the carcinogenicity phase of this study was

‘considered adequate for carcinogenicity testing. The Committee

“agreed with the reviewer’s evaluation and interpretation of data.

" The study was considered to be acceptable and the data ‘evaluation
record was considered to be adequate.. This: study, when c¢onsidered

in. llght of the results of the one year feedlng study in rats (No.
b satlsfles data reguirement 83-la and, . :

S Guldelrne for
car01nogenlclty testlng in rats '

zt -,Daly{ I. W. (1987) A One-year dletary tox1c1ty study with Ac
92,100 inrrats. -MRID No. 40089602, HED Doc. No. 006352. o

' f‘Core class1f1catlon' Cbre-mlnlmum data krvfxg‘>_»a-!
‘Commlttee s- ConcluSLOns and Recommendatlcns'-

ajrfThe chemlcal was tested at 0. 125 0 50 and 1.0 ppm (equ1va1ent to
+70.007,:0.028 and 0.055 mg/kg/day in- males and '0.009, 0.036 and

‘;Lo 071 mg/kg/day in, females) . The NOEL/LOEL for plasma and. braln‘ﬁ,

"’chollnesterase 1nh1b1t10n were con51dered to6 be 0. 028 ~and ‘0. 055-’

xnhlbltlon Theé Committee agreed with the rev1ewer’s evaluation and

and- the data evaluatlon record was. cons1dered tb be adequate This

mg/kg/day in ‘males and 0.036 and" 0:071 mg/kg/day in females.’ The.ﬂ'ﬁv
data . evaluation record was .considered adequate. ~The study was . -
considered a supplement to the long-term feedlng in rats dlscussed;ij .
_above, condpcted ‘mainly to determlne a NOEL for chollnesterase#"

nterpretation of data. The study was considered to be" acceptable:iff‘-



: Wm01a551flcatlon-~0ore-supp1ementary data

study, when considered together with the two-year feeding study in
rats (No. 1, above), satisfies data requirement 83-1a of Subpart F
of the Pesticide Assessment Guideline for chronic tox1c1tv testlnq‘
l_llLtS

3. Shellenberger, T. (1986). One-year oral toxicity study in
purebred beagle dogs 'with Ac 92,100. MRID No. 00161572, HED Doc.
No. 005910. : : .

' Classification: Core-minimum data
Committee’s Conclusions and Recommendations:

- The chemical was tested in purebred beagle dogs at 0.015, 0.06,
0.09 and 0.12 mg/kg/day. No NOEL was established for. plasma
cholinesterase inhibition.  The NOEL/LOEL for brain ‘and RBC
cholinesterase inhibition were considered.to be 0.06 and 0.09
mg/kg/day. The Committee agreed with the reviewer’ s evaluatlon and -
interpretation of data. The study was considered to be acceptable
and the data evaluation record was considered to be adequate. This
study, when considered together with the 6- month and 4-week

feeding study in dogs (No. 4 and 5 below), satisfies data

- requirement 83-1b of Subpart F of the Pestlclde Assessment
Guldellne for chronlc tox101tv testing in doqs.

4.. Morgareldge, K. -and Blstner, K. (1973). Six-month feeding
study in dogs on AC~ 92 100» MRID No. 00041139, HED Doc. No.
003144. . o - ) . '
Classification' Core-supplementary data

' Commlttee S Conclu31ons and Recommendatlons-

The. chemlcal was tested in beagle dogs at 0.0025, O. Oi "0.04
‘mg/kg/day. " The, NOEL/LOEL for - plasma- and RBC chollnesterase

1nh1b1tlon were considered to ‘be 0. 0025 - and 0.01.mg/kg/day.. . The

study was. considered to be of" supplementary nature ‘and the datad
evaluation . record was cons1dered ‘to be adequate. This study, by

1tse1f, does not satlsfy data regulrement 83 1b of Subpart F. of the

5. Sﬁellenbetger, ;(1984).? 28-Dayfora1 tox1c1ty in. the dog »
“with AC 92 100., MRID NO. 40374701, HED Doc.‘No. 006525.v:j_>n~ :

. Commlttee's Conclusxons and Recommendatxo

ThlS study 1s a supplement to the“chron eedlng study in. dogs.jt
‘The purpose ofy,thls speclal study was 'oj:deflne ‘the plasma,
,chollnesterase NOEL whlch was not ‘ac eved 1n_ a,‘prev1ouslyf




submitted one-year study in dogs. The chemical was tested in
Beagle dogs at 0.00125, 0.0025, 0.005 and 0.015 mg/kg/day. The
NOEL/LOEL for plasma chollnesterase 1nh1b1tlon were considered to
be 0.00125 and 0.0025 mg/kq/day ~ The NOEL for RBC and brain

cholinesterase inhibition was considered to be 0.015 mg/kg/day, the -

highest dose tested. The committee recommended to raise the NOEL
for plasma chollnesterase " inhibition from 0.00125 -to 0.005

fmg/kg/day "It should be noted that the least effect level for.

plasma chollnesterase inhibition in the long-term toxicity study in
dogs was 0.015 mg/kg/day, the lowest dose tested. This study was
considered to be acceptable for the purpose of establishing a NOEL

for plasma cholinesterase inhibition, and the data evaluatlon_

’record was considered to be adequate.

6. shellenberger, T. E. (1986). ‘Chronic dletary tox1c1ty and
oncogenicity study with AC- 92,100 (Terbufos) in mice. MRID No.

o 40089603, HED Doc. No. 006352.

: Cla331f1cat10n' COre-mlnlmum data
Commlttee S Conclu51ons and RecommendatlonS'

The chemlcal was tested in CD-1 mice at 3, 6 and 12 ppm (equivalent
" to 0.45, 0.9 and 1.8 mg/kg/day) The hlgh dose tested in mice was
con51dered adequate based upon body weight gain depression (10.1
‘and 19.7% in males and females, respectlvely) The treatment did

not alter the spontaneous tumor profile in this strain of mice.

under the testing conditions: The Committee agreed with the
reviewer’s evaluation and" interpretation of data. The study was
considered to be acceptable and the data evaluation record was
con51dered to be adequate.. This study satisfies data requirement

83-2b of Subpart F of the Pesticide Assessment Guldellne for,

chronlc carc1noqenlcltv testlnq in mlce.

<

;7. . Sm1th, J. M. et al. (1972). A three-generatlon reproductlon d
study of pestlclde AC 92, 100 1n rats. MRID. No. 00085172, HED Doc. -

~ No. o010186. -
;Cla551f1cat10n' COre-supplementary data

'.?Commlttee s Conclus1ons and Recommendatlons-"o‘ L y‘>?

,l

, 'The chemlcal was tested 1n Long Evans rats at 0. 25 and 1 0 ppm

g,:(equlvalent to '0.0125, 0.05 mg/kg/day) . The . hlgh dose tested was
- considered to be 1nadequate for: reproductlve toxicity<testing. No -.
~toxic effects on. adults ‘or. offsprlng ‘were Seen at: the high- ‘dose .

1level.  The Committee agreed ‘with' the reviewer’s. evaluatlon andf.«‘

/flnterpretatlon.of data..: The study was’ considered- to ‘be'deficient,

,V;but the committee felt that a repeat of the’ study will not® be? o
”wrequlred at thlS tlme. The. data evaluatlon record was . cons1deredj.t

“to be' adequate. This study is.deficient and does not. satlsfv dataff' 

-"Arequlrement 83 -4 of Subpart F of the Pest1c1de Assessment Gu1de11ne;,




for reproductlve toxicity testing in rats. However, a new ‘study
will not be requlred at this time.

. 8. Rodwell, D. E. (1985).. A teratology-study with AC 92,100 in
" rats. MRID No. 000147533, HED Doc. No. 006352.

Core Classification: Core-minimum data.
Committee’s Conclusions and Recommendations:-

The chemical was tested in COBS CD rats at 0.05, 0.10, and 0.2
mg/kg/day. . ‘Maternal toxicity. - NOEL was con51dered to be 0.2
‘mg/kg/day, - the highest dose tested. . Developmental tox101ty
YNOEL/LOEL were considered to be 0.1 and 0.2 mg/kg/day based upon a
modest increase in the number of early resorptions (mean
number/litter as well as the number of litters with 2 or more fetal
resorptlons) seen in the high dose groups’ as . compared : to the
control. Further support for this observation being -compound-
- related is the observation of 100% early resorption rates obtained.
‘in the range-finding study in dams administered 0.4 mg/kg/day and
the fact that the mean implantation loss in the high doseé group is
outside the hlstorlcal control range. The Committee generally
agreed with the reviewer’s evaluation and interpretation of data.
The study was considered to be acceptable and the data éevaluation
.record was considered to be adequate. This study satisfies data
‘requirement 83-3a of Subpart F of the Pesticide Assessment
,Guldellne for developmental tox101tv testing in rats.

9. Hoberman, a. M. (1988) a developmental tox1c1ty (embryo-
fetal tox1c1ty/teratogen1c1ty) study with AC 92,100 [Terbufos] in
rﬂrabblts. MRID No. 40886301, HED Doc No. 007039. o

COre CIass1f1catlon"Core-mlnlmum data.
]Commlttee s Conclu51ons and Recommendatlonsh
.The chemlcal was tested in New Zealand whlte rabblts at 0.05, 0 10,

©.0.25- and. 0.50 mg/kg/day *Maternal - tox101ty NOEL/LOEL . were )
considered to. be 0.1 and.0.25 mg/kg/day based upon apparent

”"fdecreases,, though ‘not statlstlcally s1gn1f1cant ‘in mean body . :
- weight gain- during the dosing period. Developmental tox101ty-

"ﬁ’]NOEL/LOEL were considered to be;0:25 and 0.50° mg/kg/day based upon-f57

;ja ‘Modest decrease\(not statlstlcally significant) -in _fetal body

’.i,welght and .a.larger number of "animals with resorptlons._ .The-

aglnterpretatlon of data.

‘”Commlttee generally . agreéd wlth “the rev1ewer s -.evaluation - -and:

rand’ the- data evaluatlon “ecord was conSLdered ‘to be adequate. ThlS

. study " satisfies’ .datd’ requirement. 83-3b  of - Subpart F .of the"
Pesticide Assessment ideline for develo:mental tox101t testln '
jn;rabblts.,” ' ’ : . RN 2 :

‘iThe study was considered. to be acceptable"7'



C. Committee’s Conclusions and Recommendations
1. Reference Dose

The RfD/Peer Review Committee recommended that an RfD. be
established based upon a NOEL of 0.005 mg/kg/day  for plasma
cholinesterase inhibition observed at 0.015 mg/kg/day in a four-
week study in dogs. This study was conducted to establish a NOEL
-for cholinesterase inhibition after a long—term toxicity study in
dogs failed to demonstrate a NOEL for changes in this parameter.
An uncertainty factor (UF) of 100 was used to account for the
.inter-species extrapolation and intra-species variability. = On
this basis the RfD was calculated to be 0.00005 mg/kg/day. It
should be noted that a regulatory value of 0.0002 mg/kg/day was
established for this chemical in 1989 by the World Health
Organization (WHO). : : . L

2. Data Base

The Commlttee cons1dered the long -term feedlng study in rats
‘(83 ia) and dogs (83-1b), the carcinogeénicity studies in rats and
mice (83-2a and -2b), the developmental toxicity studles in rats
and rabbits (83-3a and -3b) to be acceptable and the data -
~evaluation records to be adequate. Although the reproductlve'
_ toxicity study in rats: (83-4) did not conform to the current
Guideline for .reproductive toxicity testing, was considered
adequate for regulatory purposes. A new study will not be
requested at this time.  The Committee recommended to .revise’ "the .
NOEL/LOEL for plasma cholinesterase in the four-week study in dogs -
from 0.0015 and 0.0025 mg/kg/day to O. 005 and 0.015 mg/kg/day. It
should - be noted .that 'the 1least effect 1level for plasma -
chollnesterase 1nh1b1tlon in the long-term tox1c1ty study ‘in dogs‘

was, 0. 015 mg/kg/day, the 1owest dose tested

~53." Car01nogen1c1ty

The hlgh dose tested in the car01nogenlclty study in rats‘

E ﬁ»was considered to be adequate for carcinogenicity testlng in this -~

strain of rats based upon.cholinesterase depression. The high dose

tested in mic¢e was considered to be adequate for carc1nogen1c1ty4"

"Vﬁhtestlng “in ‘this strain ~of mice- based :‘upon  body weight. galn‘flpi,,

tg,depress1on (10.1-and 19. 7% in males and females,‘respectlvely)

" The treatment did not alter the spontaneous tumor profile in these’

' “strains of rats. and mice under the- testing conditions. - -on’. the,"“

J,,bas1s-of these two studles, the chemlcalfwas c1a551f1ed as.a’




for reproductive toxicity testing in rats. 'However, a new study
will not be required at this time. :

8. Rodwell, D. E. (1985). A teratology study with AC 92,100 in
rats. MRID No. 000147533, HED Doc. No. 006352,

Core Classification: Core-minimum data.
committee’s Conclusions and Recommendations:

The chemical was tested in COBS CD rats at 0.05, 0.10, and 0.2
- mg/kg/day. Maternal toxicity NOEL was considered to be 0.2
mg/kg/day, the highest dose tested. " .Developmental toxicity
NOEL/LOEL were considered to be 0.1 and 0.2 mg/kg/day based upon a
modest increase in the number of early resorptlons- (mean

number/litter as well as the number of litters with 2 or more fetal

resorptions) seen in the high. dose groups 'as compared to the
control. Further support for this’ observatlon being compound-
related is the observation of 100% early resorption rates obtained
in the range-~finding study in dams administered 0.4 mg/kg/day and
"the fact that the mean implantation loss in -the high dose group is
outside the historical control range. The - -Committee generally
agreed with the reviewer’s evaluatlon -and 1nterpretatlon of data.
The study was considered to be acceptable and the 'data evaluation
record was considered to be adequate. This study satisfies data -

requirement 83-3a "of - Subpart F of the Pesticide Assessment.1'

Guideline for developmental tox1c1tv testlnq in rats.'

9. -‘Hoberman, A. (1988) A developmental tox1c1ty (embryo-‘
fetal tox1c1ty/teratogen1c1ty) study with ac 92,100 [Terbufos] in -
rabblts., MRID No._40886301, HED Doc No.,007039.;‘

Core 01a551f1cat10n- COre—mlnlmum dataw

5"Comm1ttee s Conclus1ons and Recommendatlons-‘
The chemlcal was‘tested in New Zealand whlte rabblts at- 0. 05 0.10,
0.25 . and 0.50- mg/kg/day. Maternal tox101ty NOEL/LOEL were.

con51dered to.+be 0:1 and  0.25 mg/kg/day ‘based upon apparent,
decreases, though not statistically 51gn1flcant in ~mean’ body

weight galn during the - dosing - perlod.~\ DeVelopmental tox101ty-fgf;
'NOEL/LOEL were considered to be 0.25 and 0.50 mg/kg/day based upon’ " .

© - a modest decrease (not statlstlcally s1gn1f1cant) in-.fetal body o

' weight and a larger number ' of anlmals with: resorptlons.wV ‘The-

© - Committee -generally -agreed  with: the .reviewer’g. evaluation ' ‘and
.1nterpretat1on of" data.) The study ‘was considered to be". acceptable L

and the data evaluation record was. consldered to.be: adequate* ‘This -

‘,studv satisfies data requirement 83-3b of ‘Subpart: F “of “the -

' Pesticide Assessment Guldellne for develo mental'tox;C1t. testln T
~in rabblts.r;;;f, S A e e T ‘ L




C. Committee’s Conclusions and Recommendations
1. Reference Dose

The RfD/Peer Review Committee recommended that an RfD be
established. based upon a NOEL of 0.005 mg/kg/day for plasma.
cholinesterase inhibition observed at 0.015 mg/kg/day in a four-
‘week study in dogs. This study was conducted to establish a NOEL
for cholinesterase inhibition after a long-term toxicity study in
dogs failed to demonstrate a NOEL for changes in this parameter.
An uncertalnty factor (UF) of 100 was used to account for the

inter-species extrapolation and intra-species variability. On
this basis the RfD was calculated to be 0.00005 mg/kg/day. It
should be noted that a regulatory value of 0.0002 mg/kg/day was
established for this chemical in 1989 by the World Health
Oorganization (WHO). o - L ' :

“2. Data Base °

The Commlttee con51dered the long term feeding study in rats
(83 1a) and dogs (83-1b), the carcinogenicity studies in rats ‘and
mice (83-2a and =2b), the developmental toxicity studies in rats
and rabbits (83-3a and =-3b)  to be -acceptable and the data
.evaluation records to be adequate. Although the reproductive
‘toxicity study in rats (83-4) did not ‘conform to the current
Guideline for reproductive toxicity,,testing, was - considered
~adequate for, regulatory purposes. A new study will not be:
requested at this time. The Committee recommended to revise the
NOEL/LOEL for plasma cholinesterase in the four-week study in dogs -
from .0.0015 and 0.0025 mg/kg/day to 0.005 and 0.015 mg/kg/day. It
. should 'be noted that the least effect 1level for plasma
.cholinesterase inhibition in the long-term toxicity study in 'dogs
was 0. 015 mg/kg/day, the lowest dose tested

,,3; Car01nogen101ty

N The hlgh dose tested in the car01nogen1c1ty study in- rats

- was .considered to be adequate for carcinogenicity testlng in this
strain of rats based- upon cholinesterase depression. The high dose
tested in mlce was con51dered to be adequate for car01nogenlclty(

ﬁtestlng in “this strain of mice. ‘based- upon - body welght galn;'"

depre551on (10.1 ‘and 19.7% in males and females, respectlvely)

The treatment did not alter the spontaneous tumor proflle 1n these.f'

, hstralns of rats and mice under the. testing conditions.': On ‘the
. basis of these two studles, the chemlcal was- class1f1ed as a
-"Group E"' - S : J




